Attachment B

April 10, 2013
To Lawmakers:

We are a group of physicians and medical scientists who urge you not to pass without
modification the bill HB-1317 or HB-1325, which states that a blocd level of 5 ng/mL delta-9-
tetrahydrocannabinot (THC) supports a permissible inference of impaired driving.

We are concerned that this law will label as impaired large numbers of medical marijuana
patients who are not impaired, yet who may test continuously above 5 ng/mt THC in blood
because of iong term, high dose cannabis therapy.

Detailed studies in occasional or iow dose cannabis users have yielded models that are good at
predicting impairment from blood levels in those users. The proposed per se level is based on
these studies. For a driver who has used cannabis infrequently or only at fow levels, a blood
level of 5 ng/mbL THC may accurately reflect impairment (A).

In long term and high dose users, THC blood level and impairment do not correlate well at all,
and may be wildly different from expected. In one study, blood levels as high as 24 ng/mL
occurred in drivers who, according to law enforcement, were not impaired (B).

These resuits may be surprising, but they can be understood from the clear science around
three aspects of THC and cannabinoids:

1. Only a small portion of total THC in blood is active, because most of it is bound to plasma proteins. Like many oily
substances, THC binds strongly to proteins in the blood. This binding makes most blood THC inactive. Only the small portion
that is dissolved directly in the blood is active THC. When total THC goes up, the percent that is bound goes up also - so a large
increase in blood THC level may equate to only 2 smail change in the free, active THC level (C).

Studies that support the per se limit used total THC as the blood measurement - not free, active THC. Yet, it is free THC that
relates directly to THC effects. So, it is understandable that studies using only total THC measurements would not accurately
identify impaired individuals.

2. THC psychoactivity is blocked by cannabidiol (CBD), which also is found in cannabis. CBD has significant therapeutic
effects and is not psychoactive, and is of great interest medically. it is also beneficial that CBD blocks psychoactive effects of
THC without blocking therapeutic THC effects like relief of nausea and pain (D).

Adding CBD allows higher THC levels to be used for a greater therapeutic effect without more psychoactivity. So, use of CBD
together with THC is another reason that a blocd THC leve! may be above the per se limit, yet not be associated with driving
impairment. Availability of high-CBD strains is increasing in Colorado as their benefits become known and more doctors
recommend them.

Medical marijuana patients are most likely to use high-CBD cannabis strains, precisely because they can achieve higher blood
levels of THC without increased psychoactive side effects. In contrast, occasional or recreational users are far less likely to use
or even be aware of these strains.

3. Tolerance to effects of THC readily develops, and psychoactive tolerance occurs more guickly than does tolerance to other
effects like pain relief. This means that by slowly increasing their THC dose, patienis can reach greater levels of therapeutic
refief without greater psychoactivity (E).

With tolerance, a specific blood THC level that causes marked impairment in one person literaily causes no impairment in
another. This is why a per se limit that does not account for tolerance to THC psychoactive effects in higher dose users cannot
distinguish an driver who is impaired from one who is not.



These factors reduce the psychoactive effect of a given THC blood level in long term, high dose
users. The exact difference is highly individual. This is why blocd THC levels in long term, high
dose users correlate poorly with psychoactivity and impairment.

What would an accurate THC blood test for impairment look like? If free, soluble THC in blood
were measured, and the value were adjusted for blocking of psychoactivity by CBD, then further
adjusted for tolerance, the result might accurately predict impairment even in high dose, long
term users.

However, given these well-known factors affecting THC-related impairment, the evidence does
not support the inference that 5 ng/mL in blood reflects impairment in high dose, long term
users. Instead, we may infer from the evidence that the blood level of a long term, higher dose
user indeed will be above 5 ng/mL, regardless of whether the person is actually impaired.

Applying a per se DUI 5 ng/mL limit would be punitive and unfair to patients who, on
the recommendation of their doctor, intentionally use cannabis dosing methods that minimize
impairment and increase therapeutic benefit, but that may cause high total THC blood levels.

We are concerned that a THC/DUI per se limit will force patients who seek to comply with the
law to take dangerous and expensive phamaceutical medications that do not have nanogram
per se limits and are not routinely tested for by the police, but that may have equal or greater

potential for impairment as cannabis.

For these reasons, we urge you not to pass HB13-13 as written. Instead, we urge you to add to
the bill an exemption from the per se limit for registered medicai marijuana patients.

With best regards,

Margaret Gedde, MD, PhD (Stanford; Biophysical Chemistry) Diplomate, American Board of
Pathology
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